The role of the transcription factor DP in apoptosis.
DP1 and DP2 function as binding partners for E2F transcription factors. The association of DP with E2F directly enhances both the DNA binding affinity and the transactivation function of the heterodimer. Target genes include those involved in DNA synthesis, cell cycle and apoptosis. E2F/DP activity is carefully regulated since the heterodimer plays a central role in so many vital cellular functions. Indeed, the association of additional proteins, the phosphorylation state, the subcellular localization and the level of expression all contribute to modulating heterodimer activity and are all influenced by DP proteins. Active E2F1/DP1 promotes apoptosis in both a p53-dependent and independent manner. E2F1/DP1 induces the expression of ARF, which in turn blocks MDM2-mediated ubiquination of p53. E2F1/DP1, however, can mediate p53-dependent apoptosis in the absence of ARF through the upregulation of the p53 kinase ATM and by E2F1directly binding to p53, which enhances p53 transcriptional activity. E2F1/DP1 also promotes p53-independent apoptosis by inducing the expression of p73 in addition to upregulating central components of the apoptotic pathway such as casapases, Apaf1 and the pro-apoptotic Bcl2-family members. Lastly, E2F1 inhibits the NFkappaB survival signal. Although the DP proteins may not possess a biological function on their own, they are indispensable for regulating E2F activity and thus play a central role in important cellular functions such as apoptosis.